4.. REGIONAL AIRPLANE SAMPLING

The MRI Cessna 206 airplane was utilized to sample the air quality
and meteorology on a regional basis. The broad objective of the airborne
sampling was to provide a data base for use in regional modeling studies.
Special attention was given to documenting the areal distribution of ozone.
The aircraft data will be used to supplement the standard and project ground
monitoring network. Specific flights were designed to measure pollutant flux
through the Newhall, Cajon, and Banning passes, and over the San Bernardino
Mountains. Additional sampling was conducted downwind of those regions in the
Mojave Desert and Coachella Valley. Tracer samples were collected at
scheduled frequencies for later analysis by Caltech. Each sample was
identified and logged with respect to time and aircraft position. To this
end, 13 missions were flown while logging a total of 45.7 hours of aircraft
time. A summary of the sampling missions is given in Table 4-1.

4.1 AIRCRAFT SAMPLING SYSTEM

For the Southeast Desert Oxidant Study the MRI aircraft was equipped
with the aerometric instruments described in Table 4-2.

Data from the various monitoring instruments were recorded on
magnetic tape at a rate of one scan per second. A two-channel strip chart
recorder was provided in the aircraft for observer use, but not used in the
data processing. An electrostatic printer similtaneously recorded the data
as a backup. Each data cartridge contained about 1 hour of data, so any
given aircraft sampling flight required several cartridges. During the
course of the study, the field data collected was hand-carried to the
MRI-North Office where they were dumped and reviewed for quality assurance by
the MRI data processing coordinator.

4.2 SAMPLING METHODOLOGY

The specific flight plan for any given sampling mission depended upon
the particular goals of that test, but nevertheless consisted of a
combination of spiral ascents (or descents), which map the atmosphere above a
lTocation as a function of altitude, and of horizontal traverses. The
traverse altitudes were selected by the observer in the airplane after review
of the spiral normally flown at or near the traverse start point. The
altitude selection would be based on the depth of the surface mixing layer or
the occurrence of regions of high ozone concentrations aloft. Sampling was
thusly designed to define the horizontal variability within the mixing layer
or to define the extent of elevated pollutants.
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Table 4-2

MRI Cessna 206 Instrument Configuration

Sulfur Dioxide - Meloy 285 F

Ozone - Monitor Labs 8410

Oxides of Nitrogen - Monitor Labs 8440
Integrating Nephelometer - MRI Model 1550
Temperature - MRI Vortex-Housed Thermister
Dew Point - Cambridge Systems 137

Turbulence - MRI 1120 UITS

Altitude, Indicated Airspeed - Validyne Pressure
Transducers and Pitot Static Probe

Position - Aircraft VOR/DME

Data System - LSI 11 Computer System. One scan per
sec logged on a DecTape Il data cartridge recorder

Chart Recorder - Linear Instruments Model #486 (2-channel)
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4.3 AIRCRAFT CALIBRATIONS

MuTtipoint calibrations on the gas instruments were per formed prior
to and at the completion of the field program and on a weekly basis during
the field study. Corresponding single point calibrations were made on the
nephelometer. Prior to each flight, a standard checkout procedure was
followed to insure that the equipment and recording devices were functioning
properly. ‘
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The CARB audit of the ozone monitor on 5 August 1981 reported a
+2.79% deviation from their standard using the MRI slope factor. This is

well within the 10% quality control limits expected. No other equipment was
audited.

4.4 DATA TAPE ORGANIZATION AND FORMAT

The data obtained by the MRI aircraft on this study have been
transmitted to the ARB on industry compatible 9-track tape. Those data are
provided at a rate of one record per second of flight data.

The data tape format is:

9-track

800 BPI

0dd parity

Unlabeled

Binary (two's complement)

Fixed record length (2100 integer words)

The combined tape contains data from numerous single tapes (called DATA
FILES) organized according to Figure 4-1. Each DATA FILE contains data
collected during a single sampling flight by the MRI aircraft.

The first record in each DATA FILE is the CARTRIDGE HEADER RECORD
(Table 4-3). It contains the tape number, the recording date, and type of
data.

A PASS HEADER RECORD (Table 4-4) identifies the flight path for the
succeeding records. It contains a unique pass header identifier, and pass
number .

Each 2100 word DATA RECORD contains 30 data scans except for the last
DATA RECORD in the pass which may contain less than 30 data scans. Each scan
contains the instrument measurements and a unique identification number
(words 69 and 70) as shown in Table 4-5. A listing for the Final Clean Data,
Tape Format is presented in Table 4-5.
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Table 4-3

Cartridge Header Record Format

Word ’ Parameter
1 Processing tape number
2 Month
Cartridge 3 Day of flight
Identifiers 4 Year
5 1 = Raw data

2 = Processed data (CDF Data)

6-2100

Table 4-4

Pass Header Record Format

Word Parameter ‘Comments
1 999 Pass header
2 999 Identifier
3 Pass number

4 Type of pass (1 = spiral,

2 = traverse or orbit)

5 Number of records during pass

6 Maximum flight altitude in meters

7 Minimum flight altitude in meters

8 Average ground elevation in meters

9 Traverse length in 0.1 km

10 Internal use
11 Pass starting point identifier
12-17 Internal use

18 Pass ending point identifier

19-2100
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Table 4-5

Southeast Desert Oxidant Study
Final Clean Data Tape Format

Channel Parameter Unit of CDF MAX* Comments
1 Time-Hours 1 Hr. 23
2 Time-Min. 1 Min. 59
3 Time-Sec. 1 Sec. 59
4 - - -

5 - - -
6 Sampling Altitude m-ms1 3000
7 Pressure 1 mb 1034
8 Indicated Airspeed 1 m/sec 100
9 TurbuTence 0.1 cm 2/3 sec™l 100
10 Temperature 0.1°C +500
11 Dew Point 0.1°C +500
12 - - -
13 - - -
14 b 1 x 10701 1000
scat
15 03 1 ppb 500
16 NO 1 ppb 206
17 NOy 1 ppb 200
18 S0, 1 ppb 100
19 -
20 Distance from start point 0.1 km -
21-67  NOT USED
68 Internal Use
69

70

}

Record Number

*32767

missing data.
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4,5 FLIGHT SUMMARIES
Included in this section are the following:

_ Flight Summary Tables

- Sampling Routes

- End Point and Spiral Location Tables
- Data Plots

The tables, maps, and data plots are ordered together for each flight.

The Flight Summary Tables contain the data tape identification,
sampling times, locations, altitudes and comments for each sampling mission.
The data have been broken down into observational units referred to as passes
which are either a traverse or a spiral. Thusly, each traverse or spiral can
be uniquely identified by a tape number and pass number. It should be noted
that each flight includes one or two "zero" spirals which are used to define
the instrument zero-altitude relationships; a relationship used during data
processing. Since during these types of passes the gas monitors are in zero
mode, the data have not been included on the data tape.

Maps showing the flight paths and spiral locations corresponding to
the location numbers referred to in the Flight Summary Tables are also given
for each flight. The latitude and longitude and description of each end
point and spiral location are contained in a separate table.

Data plots are provided which show the variation of each measured
parameter as a function of distance or altitude, depending on the type of
pass. The data are presented on three separate plot panels for viewing
convenience. Temperature is repeated on each panel for spiral passes and
similarly altitude repeated for traverses. The abscissa axis is percent of
full scale and scaling factors corresponding to each parameter are given in a
legend accompanying each panel. The ordinate axis scale on traverse plots

(distance) varies dependent upon traverse length to achieve maximum
resolution.
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9 July 1981

Tape #251

TRAVERSE END POINT AND SPIRAL LOCATIONS

POINT LATITUDE LONGITUDE DESCRIPTION
1 34009.2" 117017.0" Highland
2 34014.5° 117016.0" Lake Gregory
3 34022 117014.0" East of Hesperia
4 34920.5" 117926.0" Hespe Intersection Cajon Pass
5 34022.0" 117033.0" West of Cajon Pass Pear Blossom Hwy.
6 33055.2°" 1160940.5" Intersection of Hwys 110 & 111
7 34015.5" 117011.0" Lake Arrowhead
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14 July 1981 Tape #252
TRAVERSE END POINT AND SPIRAL LOCATIONS

POINT LATITUDE LONGITUDE DESCRIPTION
1 34006.2" 117037.3® Cable Airport
2 34028.4" 118912.0" Acton
-3 34026.5" 118010.5¢ South end of Soledad Canyon
4 34032.0°' 118013.2* North end of Soledad Canyon
5 34036.8" 118016.0"
6 34034.6" 118902.8"' 5 miles west of Palmdale
7 34031.5 117059.0°* Little Rock
8 34044 .2 118025.5" Fairmont
9 340523 118912.8"' | Rosemond Airport
10 34033.0" 117018.0" Victorville
11 34032.6" 117027.3* Adelanto Airport
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15 July 1981 Tape #253
TRAVERSE END POINT AND SPIRAL LOCATIONS

POINT LATITUDE LONGITUDE DESCRIPTION
34006.0 117037.3! Cable Airport
34034 .6 118002.8! 5 miles west of Palmdale
3 34054, 3 117003.0" Barstow
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SCALE
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g 220 40 &
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MILES

SOUTHEAST DESERT OZONE TRANSPORT STUDY

MRI SAMPLING FLIGHT
July 15, 1981

Tape #253
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18 July

Tape #254

TRAVERSE END POINT AND SPIRAL LOCATIONS

POINT LATITUDE LONGITUDE DESCRIPTION
1 34007.5" 117023 Rialto Airport
2 34018.8"! 117028.5" Cajon Junction
3 34018.5" 117031.0" West side of Cajon Pass
4 34018.0" 117920.2' Silverwood Lake
5 34022.5! 117018.5" Hesperia Airport
6 34022.0" 117033.0" West of Cajon Pass over Pear Blossom Hwy.
7 34035.0" 117011.0" Apple Valley Airport
8 34046.0" 117029.5" Sun Hill Ranch
9 34030.0" 117946.0" East of Llano
10 34031.2¢ 117018.8" Victorviile Drive-In

266




yGe# adey 1861 81 ALnp
LHITd ONITTdWYS TuW
AQNLS LYOMSNYYL 3INOZO 1¥3S30 LSYIHLNOS

SITINW
AL
09 oo 02 @
SUILIN0INN

37¥3S

N

267



INWL ITWIS 1M S0 INIIYAd
09 oh oc 0 Oe~

D

r

-

: -

B [

. o

. m

mn_n_ -QO— NDW + 'l_... .. . ..... u_N

1-H 9-07 -0001 14354 4 ] : - &

9°9030  "001  dWIL © : : - -
INTBA 3I8IS 104 1 : ; : -

I FE PSRN SUTRMOSHS SRS | SO VOOt SOTNRTUUOT OUTUUTT SUPUOTORS OV s = 00008

___-m____m_—_—m_a-\—w—_—_m_-_.m..-m.-_—m_—_l_w__—_.—__]ﬁ..-_—

(1ad} BEST Bl 1251

f3HIL

18/817 L 33lud 1/hS2 3SSHd/addl

I IH16d LU "WHIdS

1HBJ4SNBYL 03S

06*000h

268



J

00t

ANTHA 3THIS 104 40 LNIDHAd
08 09 0h oe 0 02-

]
8dd  *00S e X
84d  "002 XON + —]
8dd ‘002 ON 4

‘930 ‘001 dial ©

INTWA 37HIS N4 e

.--—[-——Pu-.—--—w-———-\rh_n_.-—b-——_.--—-_-r’—n-_-FLF o.o

m‘........... lI Q-QOQ.—

rﬁl 00002

—_-m-_—m-—qm—--mj_.m-_-__“-—_m_-_-m-_-m_-_‘--‘--d Q-QQO*_

18/61/ L

(LOd) BEST D1 T12ST :3JHIL T INIOd LY THHIdS

3180 1/NMS2 *SSHA/3dHL LHOdSNGYL d3s

CISKH - W 30niIlY

269




YA YIS 1IN 59 LNIIHAd
0ot 08 03 ot 0e 0 Oe-

_~_~___~_r—b____h_’-’.h_—!Lyx\-\P\—-—.———.-L—.L-F~.—L______—__-_\__-L O-D

1-SE/2HJ ‘01 gunl + —] 0°000e

J '930 *001 id W30 4

3 *930 ‘001 dial © 7}
aNWA 3T6IS 1IN .

_-__m____w____wa___w"___”____qm—___m____m____mq-_l_wm—.__w__uA Q-QQO:

(10d) BEST 01 12ST #3HIL T INIOd LW HYIdS

I18/81/ ¢ 310 1/RSE *SSHA/3dUL 1HO4SNHY L d35

11

(ISK - W) 3and

270



~

-ty

(] =]
-
Qo
o=
-
el
wo

SATUA 3TWIS 1TNd 4D LNIIYId
00! 08 03 G 0¢ 0 Oe-

_ 1. ] | L | |
']__—__nn.— .-!__b.hu —_.-_\-!_‘- -—-’—.___‘—_-—h_- -.-’-_P_—— O.Q

.::::.Wlo.oocﬁ

IICIII—I

an_ -Do.— NDm + 'H . : : aann : . e e ........ ....IIOUQDDN

(I1SH - W) 30NLILTH

I-W 8-0T °000T  1ylsg 4 _
3 °930 001 dH3l © B
aNI6A 3163S TIN4 N

..... aee lcnoocm

Illl]‘lIll

-H-_‘-H-‘-__-‘_qﬁﬁ.-.-—\wuw.-wq-—-bul___-qn—lt__-'—-_-—--d Q-QQQ*—

{L0d) 4097 0L 6hST 23HIL ¢ INIDd 1B 9HIdS

18/€1/ L *31H0  2/hS2 1SSY4/3dBL LHOJSNGYL a3s

271



90183190

177100178
8dd 008 g0 X
gdd 002 Xon +
add 002 ON <

3 *930 ‘001 dh3L ©
3NTgA 37638 T1INd

INTgA 37M3I5 N4 J3 LKIdkEd
001 03 N3 0h o¢ 0 e~

__—_——_r-rP—-_-—r._P-—___—_\—L_—_——_-\__——u______—___b—__——hlr—.-!—

(1ad) L09T D1 6hSY (3HIL 2 INIDd LU idlds

Tes8t/ & f31ud g/hSe g5Hd/3dbl

LHOJ4SNBYL 43S

0°0

0°000h

300114

(ISK - 1)

272



v30

Ladis}

[Yan)
-1
o
-
Tl fe)
oo

ANWA 23TW3IS 1IN4 48 LNZI43Ad
0o¥ 08 08 Oh oe 0 Oe-

“-._.___LL—L——-wnnhuL——b._-__——b_-——.b- clo

]
2001y

1-S€/2K) ‘01 aunL +

J 930 00T ld MIQ 9

J *930 ‘001 diil 68 ]

ISH - W)

3NWA 376IS 1N4 .

[
b

_-_-m__-mﬂ__-m——-_m-___”—_-m-_-_m_-_-mu--m—\_-m__-m-—- D-QQG’

(10d) 2097 OL 6HST :3HIL 2 INIOd 1H TH4IdS

18761/ ¢ *318Q  2/hS2 'SSH4/3dHL LHOJdSNHY L d3s

273



“ .
9013090
1°100118
YA 3T6IS T 40 LHAIYEL
001 08 0g oh oz
—nnn—hLL__________—.—-__[—lr———_-—-—_—-.—h_-_1_-_
]
: B
. :
m&& -OD* ND@+J .......... st rsmnesae e .“. ................ IEEEE ]
1-H 9-07 °000T  lbasd 4
u IDND IOO“ mxmh o II..I *erreaansasirry PR ] sracorrudr v r e
anTya 37635 104 i

__—~m___.wulqiudm____m~__—m——__w—~__~_;__m_-__7-\—-.

wu___“____

(10d) 6197 DL ET9T :JHIL (TSH H 2LET)  h INIOd 01 € LNIOQ4 HOHd 35H3IAUYHL

18/81/ L t3lu0 E/hSE 1850d/3dUL

LHOJ4SNEHL 43S

0°o02

0°s1

(KM)

0 01

DISTRNCE FROM FOINT 3

0's

0°‘0

274



ag 87390
1 100§718
ANTA IWIS 1IN 40 LN3IHId
001 08 09 % 02 0 uz-

| . — 1 1 ] ! — L1 1 | — i _t .- q{ — I | m | I ) — 1 1 1 ] _ Lo 4 P.— [ ] _ LI | — L -,LL%. 211 Q‘DN

—] —  0°S1
] - £
1 _ x
R o o
] X =
8dd 005 €0 X L S
u o [«
84d 002 XoN + — B L
(=]
84d ‘002 oN 4 ] N w
- - w
3 930 *001 dWiL & [~ m
INTA IS 104 ] : &
. ~ : a

||l ............ ﬁ.' O-m

rtrrT _ rrri — LINLLIL] _ LI B B _ T 1T BT m O-Q

(10d) 6187 DL €191 :aWIL {ISK W SLE1)  h INIOd 0J € INIDd WOHd ISHIABYL

18/81/ L 33140  €/hSZ 'SSHA/3dHL LHOJdSNUYL 43S

275



(KM)

DISTANCE FRONM POINT 3

276

17100718
WA TWHIS 104 40 LHIDYId
001 08 09 o 02 0 0~
_ LI . ) rm .1t 1 . ] -L’J {1 — 1 ‘ 11 1t —. | T —.L 1) ] _. L . ) _ 1.3 1.1 j E I I, ) #LIL—L 1 m L N S { ot—UN
—f e Eaaeey ——— c-mﬂ
1 -
. -
1-5€/2H] ‘01 auny + — 0°01
3 *930 00T 1ld M3g 4 ] _
9 °930 ‘007 WL © —
anwA 3783 1704 ] N
JEE g TR R R R R R LR AR Y0 _— Q-m
. m W : ; : L—— : : : W - .
| B I SO — 1L IR _ LR L] — yETT _ 1111 _ L L — T 1710 _ 1 LB _ rriIi _ LD — L R L L] — | L LA ] o o

{1ad) 6197 QL €197 $3HIL (ISH H 2461 h ANIDd 0L € LNIDJ HOWd 3JSHIABYL

18/81/ £ 3160 €/hS2 1S5Hd/3dUL 1HO4dSNGYL 43S



94:8h:g0
1100113
ANTUA JTHIS T4 40 LH3BHAd
Goi 03 09 on oe 0 0c~-
__-—P—Wn_-rhmhh___.\__-_P—-_w_-.-_n-_.m——-bl. Q-Q
9dd *ool 208 + JJ

9-61 °0001 lbJsg 4 i

‘93d ‘0ot diil ©
3an1yA 378IS N4

.]__Jllllll]'lll

UL m‘ﬂl-fu\ﬁm tTri m L LI ‘ LI LI m LI L _ LS A ] m LR L) w LI BB r LS qm LI mfu LI °I°°°=
(10d) Hh9T DL 2291 *3IWIL S INIDJ 18 THY1dS
18/81/ & $31H0  h/BSZ 'SSH/3dUL LHOJSNBYL g3s

(ISH - W) 3onLILTH
277



au:en:ag
1°100178
YA ITYIS 1IR4 H0 INEIYAd
001 08 09 on o2 0 ve-
-bb-’—-\»_—-—-—.lr,-_r—-———_-rnthuL_—-b.-—b-__*_-x_—-—-h! Qlo
i m : : : : : m : : : : R
i )
.
gdd  "00S g0 X
gdd ‘002 XON +
gdd  *002 oNdg

J *93a *001 dial ©
NTPA 3HIS A4 -

_-\__m_1__m____Am____“____m____m____m___-m—-—f-w-——-w___.m—_.lu D-DDDS

(10d) hh9T BL 2291 *3RIL S INIBd LB THYIdS

18/81/ L 310 H/RSZ *SSHd/3dVL LYOJdSNEY L d3ds

(ISH - W) 300LILTH
278



-

o
L ITS
o
Qo
-
wc

001

___—_—-\-“r-——-_-_.___————_th-—_h____F.-_\nnb———_.-r\—_____—\-rln

ANTEA F6IS TN 40 LKRITHI

oe 09

Of o2 0 0c-

1-SE/2H) ‘01 gunL +
2°930 001 IdMIn 4 ]
2 °938  “001 dHaL ®

3NTYA 3W3S 1IN ]

--m‘_—-_‘-—-m.-_-__—-‘

18/81/ ¢

(104) hR9T 01 2291 $3KIL
$3180 h/7hiSe $SSHd/3ddL

___—A“__-ma-_w___-m_-lﬂmq-—\-m-____!‘auaaaﬂ_

S INIQd LY GHIdS

L4O04dSNUdL 43S

0°0

(ISKH - W) 30n1117”

279



90:8h:09
17100718
aNPA FHIS 1IN 40 LHIYAd
061 0g 09 o 02 0 oe-
[ S _ U S .4 — Loohdened — Lk _.- _r. Lol g — Loi L.l _ L I | _ I S | — .rrrl_ d ol nedand. — Db sadnal — L 1 O-D
X -
8dd ‘001 gus + e[ 070002

I-H 9-01  °0001 14359 4

J

‘930 *00T1 dH3l ©
anTBA 37638 104

-—

oo = 0°000E

w .
l.——~—m_~_~w_‘-—-m~u-_m-—__w____“_-__m—___w___-m—-_ﬂm—‘——m___—IQ-QOD*_

(10d) S0.1 QL 2991 :3dHIL 9 INIod LU gdIde

18/81/ L 33lvd G5/hSe 'SSHd/IdHL ._-mommwzam.—- Dmm

(IS ~ W} 30nlIilm

280



(10d) SOLT DI
18/81/ L :31Ha

25391 f3HIL
$5SHd/3duL

9 INIDd LY HHYIdS

140d4dSNHdL 435

6037190
V100118
INWA ITHIS TN 40 LNIIYId
001 08 09 ch
w.x—bn-j—\—__ﬂ—.—-w\—-ln.hlbn—;_r_,j—__\—'—_-—mnnh\— o-g
]
— — 0°0001
8dd ‘00§ €0 X
84d 002 XON + 0°000¢
8dd ‘002 oN 4 ]
3 *a30 ‘001 dWIL ©
3NTMA 37825 104 ]
— — 0°000¢
-—_I_wm-_-m--m-d—uw_--m-d-m_—-m-__-m-——ﬁm-—-—w-_-T-_- Q-QOQ’

CISK - W} 30n1I1H

281



D
o
-
[=]
o=
-1 e
o

N4 2THIS N4 40 LN2OH3d
00t 08 09 Ch oe 0 02~

1=SE/CH) ‘01 gdni + |

J 930 *001  1d M3I0 49 S

J 940 *001 dHiL ©

1S - W) 30011178

aNWA 378IS N4 -

___Iﬂm\____m___-mA_—l_“___—-m—__.m-—__m_-_-an_ﬂu—.—_—_au_____m.___ D-QDDq_

(Lad) S0&1 OL 26871 *3IKIL S INIDd 1Y 7HHIdS

18781/ ¢ 13180 S/WS2 1SSHd/3dUL 1HO0JSNHYL ad3s

282



90:g

110

add *001 e

1-K 8-01 °0001 142
J '930 ‘001 dH

ANTEA 37HIS T1Nd

f:90
gI1e
IMIHA 37635 104 D LNIOHId
001 oe 59 oW o2 ) v2-
I | ﬁ LI . _ I - . m $ L h. i — 4. 1 2 ! J 1.4 1 1 _ 78 2 — 1.7 1 _ 1 b 1 — | . ) _ 4 1 1 j I o-ow
] N
— iriiseensens e m-hm
Bm + — . . YTy S o.mm
sg 4 N
L@ s e
'.I. ..................................................... eesarerran veossomme m-Nﬂ
4 : : : : : : i : : : . N
LI — LR BLILI _ LI BRI _ LU A L — Trit — L) | L) — LLEBLL d LI L _ LR B ) dJ- |1 L) _ risoi — | R Q.O

187817 L

(10d) ETLT DL 2047 G:3RIL (ISH H 24ET) S INIGd Bl 9 INIOd HOHd ISHIAHHL
#3180 9/hSe 5SHd/AdYL ngmmzam._. Qmm

(KM}

DISTANCE FROM POINT 6

283



add
gdd
Hdd
J 926G

INTHA 37BIS 7INd .

*00S
*00¢
‘o0e
"001

(10d) ETLT DL L0LY f3WIL
23140

18/81/ L

(ISH H LET)
g/hse 185Bd/3AdUL

90 : 511790
1100133
INYa TS T4 40 LHAIYIL
001 03 03 Oh 2 0 02-
0°0§
— §°LE
-
g0 X
XON 4+ p-se
oM 4 -
dH3L & 1
-] §°21
____w___aw__._w____w____”—____.—__ﬁ_mtr_v)\,ﬂ.-___1.”\—_“——”&_—__“___“ o-o

G INIOd 0L 9 INIOd HOYUJ JSHIABYL

140dSNEdL 43S

(KM)

DISTANCE FROM PJINT 6

284



INWA FIYIS 14 J0 LNIIYI
09 Gh

llllllllllllr]llll—llllllll

v1’rni1r|4ilx

433311399
1°icorig
001
1-S8/2H) 1 8Ny + =
2°930 001 ldMic 94
3930 ‘001 dHil © -]
ANTWA 33 104 ]
LI R B ) — ¥
18/81/ ¢

--—_J-__-_d

-‘. ﬂ;-“.- - 1..--0.-. —qm-_—_“
L LI m —__ b m

S INIOd 0L 9 INIOd HDY4 3SHIAWYL

140dSNBYL 43S

CISH H 2LET)

(10d) €TLT OL 4047 $3WIL
£3dlHa 9/hS2 3:5SHd/3duL

0°0s

§°LE

(KM)

285

0°se

DISTRNCE FROM POINT &

S*et

0'0



-
oCt

8dd 001 208 + —

1~-H 8-01 °D0O1 1y3sa €

]

*930 *001 dril ©
aNoAa 37835 710Rd

INWA IIHIS TNd 40 LHNITYd
03 09 | Ge 0 oe-

-

llilll"llllllllllliillllT_i"l"lllllllilllll

___——__._‘_JTHE____-____‘-___.—_—__iz____-\__—-.ﬁ.ﬂj.uﬂd\u_-ﬁ.___-u

(L0d) heil 0L BILT *AWIL (ISH H 2461 & INIDd DL S INIGd HOYJ JSHIAUYL

18/81/ L '31HOD  L/hS2 1SSHA/3dYL LHOdSNGY L d4d%

008

§°LE

0°se

s'el

0'0

(KM)

DISTANCE FROM POINT S

286



g0

J

9013190
TUi00I1g
ANWA JTYIS TS 40 LNFIRId
001 og 03 Oh 02 0 oe-
.'._ ) 1 1 J _L L1 ¢ _ L4 3t _ { . 'y | _ J 1 1 J _ L ) 1 q — 4t .pl_ VN Y 2 ._ 1 .J 1 1 _ I i _ L4 1.1 % LY Y S | c.ﬁ_m
) -
R OSSO SO OOV S SO SO S N e R
D S P ST A Sees s annceenvana PR eeanensrnensy ﬁl m-ﬁm
] B =
i x
'” e ”.l s
N : 5 £
gdd *00s €0 X : = = ~
. : - . o o0
mn_n_ .DQN xez + l.., ...... enua |.| O g2 = [4X]
: ©
8dd 002 oN € ] : - ri
i : - w
aQMﬂ -Ooﬂ LIM.—. o .’l.... ........ dransaad m ............ [~ m
- : - -
3MIBA 37635 1704 4 : - @
-~ H - [
— .“”..............llu m-Nn
- : : : : : : : WV mW. : B 60
vy _ Frrw _ LR DL _ LA ) _ Ty _ LI LR | _ T 11 ﬂ 1L} — riri _ ._ 1 _‘ﬁ LI LA — Fran

(L0d) h2iT BL B8TLD :3WIL
18/81/ ¢ :3ib0O L/h42 'SSHd/AdbL

CISH W 22€1) & INIDd 01 S INIDd WOY4 3ISHIABYL

LH4O04dSNEYL (35



7 B.U

ANTHA HIH3IS 1INd S0 LN3OW3e

1-8E/CHI ‘01 gdnl + lm
J *93d ‘001 14 M30 4
J °93a *001 dhWdl © ]

INTBA 37HIE TIN4 -

001 08 09 (th] e 0 02~
1 _ H —.\_l.— — p 8 1 _rl-. I S T | _ I | _ Ty L | — i1 .1 1 _ LU W — 11 FF_“ | | D-Dm
|||“ .......... ”I m-hlm
] C
— @o°'s2
| gl
- =
L) _ LIS u 1119 _ rrri _ 1 Q-Q

18/81/ L

(1ad)
$34H0

h2sl DL 81471 33WIL

L/nse

195dd /34Ul

(SH H 2LED)

L LINIBd BL & INIOd HDYd ISHIABYL

LYO4dSNBYL 43S

(KM)

DISTANCE FROM POINT S

288



Add
add
9dd
J '93d

*00s
‘002
*00¢e
‘0ot

-t

ANTHA 37WIS 104

8N:30
LU IE
SNTWA 37935 T 40 LH30WAd
0ot 03 09 o 2 0 o2-
._-__n__——__-"L.L‘—wh_\——_ﬁ..___l_hh\-—.--_—_\_._\——___—nnoph__~“
g0 X ]
XON +
oN €@ ]
dH3L ©
_—-m_-4m—n\—-m-4dm__—_n—-—1m—4_-wl>

8 INIOd 01 & INIDd WOYd 3SHIAUYL

1HO4SNUYL 43S

(10d) EELT D1 S241 :3WIL CISH W 226N

i8s81/ ¢ *3lHa 8/h52 :S5Hd/3dHL

0°0s

§°LE

5°21

0°0

(KM)

DISTAHCE FROM POINT 7

289



GNUA 3THIS TN S0 LHISYAd
us 09 an ce 0 De-

9dd *001 s + T

I-H 8~01  *0001 lyasd < 4

J 930 *001 diil 8 ]
JNYA 3793S 704 .

_L—L—__—._’r;_LIF_______—FA__.__—..-Lb_._—!u!__L_____.__.—_.._.—h

llI"“j]i|||‘!T:ﬁ11|‘[ii

____._—_._Q____._____—__]‘_._____4_‘fﬁ___.__\___‘.i_______w_.—____

(L0d) EELT DL S2iV 3HIL (1SH W 24810 8 INIOd OL £ LHIDJ HOHd 3SWIAUUL

18/81/ ¢ $3180  B/hSE *SSHd/3dUL LHO4dSNBY L 036

S°LE

0°se

sl

00

(XM}

DISTANCE FROM POINT 7

290



am

—-oLQ

(3=
-
oo
oz
-
[« (e}

X

1=SE/2H2 ‘01 aunt + —
J *93a *00T 1id M3Q 4 A
J *930 ‘001 diil ©

3NTWA 376IS N4 .

ANTHA 471935 114 4B LHRTEAd

QG1 08 C9 (Th e 0 0~
.-._____\—F.._hlb._.r-_____k___v.—,L.M—_..._h_.
n m : m : : : : -
: |3
m -
: N
: .
: : H : : H e g : : : "
LI L _. TTT T T] _. LI _.x.d TS Tt __ L0 L ._ LI I B I

(10d) €€L4T OL SeiT1 *3IHIL (ISH H 2LET} 8 LINIBd Ol & INIDd ROYJd 3SHIAUHL

18/81/ ¢ 310 8/hS2 3SSHd/3dUL LYO4dSNGYL 43S

0703

S°LE

0°se

521

0'0

(KM)

DISTANCE FROM POINT 7

291



SO:8n<9)
15700113
INWA STUIS VIS 26 LNISHAd
Qut 02 09 Gh 08 g ue-
) I L | . ) I _ Lol ] ! .rr S _.’_ _ j. 0 2 1 m 14 1 1 _ i .LK—I_” Ry | _ I | _ j 1 ' ! _ {1 1 1 _»_l_ e D-Dm
- e e, -
|.“ FTPPPIINN . G'LE
) - o2
] o ©
] - -
y - g
...... Carr L adw | o
8dd  "001 205 A T s g — 0°Se .
[»]
- T -
8-p1 ‘0001  1Hosg 4 B &
1 - J
uQmD QQO.— &:N.—. O IU ........... .....,.(l Mn“lm
- o =
anga 3762s 1704 i a o
=, = j=]
P N L R I O I I O O T R R TRy (R TEY] . m.NH
] B
IA =3
4 -
b R : : : . : : ! ! -
L LI 1_ LI — LR L) _ LILIRUL _ LILEBLIBL _ LI LI | ~ T 01T LR B LS — TET _ L s AL a._ LI LI _ LI Q-D

(L0d) BHiT OL LELT :3HIL (ISH W 24E11 6 INIDd 0L 2 INIDd HOYd JSHIABYL

18/81/ L 331HO  B/hSEZ *SSHA/AdHL 1Y JdSNHYL §G3S

292



J

add ‘00§
add ‘00
dd ‘002
‘930 "001

ANTBA J7HIS N4

SR
100118
AWA I3 VI 40 LNIDMIL
001 08 a9 R o 0 ue-
II_LI— iy _ j 1 ' “ 4 11 P_ .,_rh!_ — 1 1 ] L _ | S P “ _Ln_\_r_ L . | _ 1 _!_\-r~ 9 2 1 _ 3 ] 1 _\— L S
i : -
* =
] 5
: |
—_ —
N X
o -
€0 X W
Xou + L =
on 4 ] i
-4 -
dHaL © ] In
B
|
N
-

||Illlll]|lll

<

--.‘_____._ﬁ_l—‘__lﬂl_'__-_m_-_—\~—dnﬂA_.L.-—ﬁM/‘__-—d.-:-_1—.--_‘__-

187817 &

(1ad) 8hiT bl LELT :3HIL
$3160 6/hS2 tSSHd/3duL

[ISH H 24ET) 6 INIDd 01 8 LINIDd HOY4 JSHIABYL

1404SNUdL 43S

0708

S°LE

0°Se

S°el

S 0°0

(K]

DISTANCE FRBM POINT &

293



e

INTWA ATHIS M 40 LNATHIEd
Qo1 08 09 Of 0e 0 0~

_»hbr__-.r_—_- mfp_f——————b.lhf\_ _—-.———_—_-__-.._.—_. _L!.—_—_—_

I-8€/2id ‘01 guns + T

J *93g ‘007 ld M30 € 4

J 930 ‘00t dial 8 7T
aNya 37638 N4 .

ll_l'_liuITjill}lllilllinTFiT?illllTIilnlll

ar

-Ha..—__._____—.—w___‘___-‘JW_-_‘_\___.—..\.-‘_"_—_\—__m_\__lq\“_.__'—___

(10d) 8hAT 01 LELT G:WIL (ISH W @LET) 6 INIGCd 0L 8 INIOd HDJdd 3SH3ABHL

18/81/ ¢ 1160 6/%S2 15SHd/IdHL 140JSNBYL ad3s

0°08

S*LE

(KM)

0°s¢

FESH POINT 8

c

DISTANRC

5°¢1

00

294



1-R
J

gdd

8~-01

*930
NTHA

‘o001 208 +
‘ooot 1y3sa 4
*001 dWil ©
3763s T1nd

SMEA 038 4 dB LREIYAd

061 0g a9 th ae o 0c-
' co! i '
PO PN T T — Lednd —r— delngdad _ S - | Dbl _. | - - —r— Iy | ~!- bl d . I | m F I . ~ donlondnand: _.hnhx—
-
A

lillTlTTlIl11TlllllI]lll'lllllillllllli

_H__m-.—-___-m_‘l—\ﬂ-m-___wn—u-w--—r\ﬁ-_-uﬂ_-l—du___

F—J_-'_-__

(1ad) €081 DL 0SLY *3ARIL (ISH W 2LE1) S INIOd DL 6 LINJQd HOYd 3JSYIABYL

18/81/ & :314Q@ 0O1/hS2 $SSHJ/3HHL

lH0d4dSNUdL 43S

S5°LE

(KM

0°se

DISTRANCE FROM POINT S

0°0

295



ddd
ddd
dd4
J 930

*oes
‘bDo2
‘00¢
*001

g3 X
XON +
bH 4
dWil ©

3aNBA 374W3IS 1nd

ou

SNUA 5838 TN 30 LNZ0UHd
¥ 0e Y On oe 0 0g-

'
)

IVIIIIII'L!][lLlllllIIllll_[l-;l‘._

l

Illlllll(

.hL;-!rLLL!._—-r___.___4-.r.__-__\—__rh_»~|l____,—____I\_l—~.l_l— ) ndeed .

vl < 4

IlllllllllllfI]jllillll(T'rllj_[rilerilx

____‘____—____r____—_1_-\_‘_—__”\/#____1\_.4\___—.:n__n_l_-ﬂ___—.___

(10d) €081 Bl DSLT :dHIL (ISH W 2LE1)  § INIDd BL B INIOd HOYJ 3ISHIAWYL

18/81/ L 3180  0I/hSE 'SSHd/AdUL 1H04dSNHYL gd3s

S°LE

(KM}

0°sg

DISTANCE FROM POINT S

§°21

00

296



SN0
1-100113
A AU TN S0 INITUIY
003 08 03 o 02 o 02-
Ir—li. J 1) _ | T | “ 1] g _ I | _, U ] 1 3 mir— 1 LIQLL _IP.L— 1 4 J _ | .y | — 4 0 4" _ = T _ $ ) 4 1
. -
“ _
] N
1-5E/2HD ‘01 gunl + — —
J°'030 001 1id M30 4 i
3 's30  *001 dHIL © i T g b —
WA IWAS 1IN ] : m
T Hjm E B L d\m LB m LN L ‘ LIS m | LML LI _ TETT 1 111 m T it -fm‘ LI _Jlm i -\-\m\ﬂ YT

S INIOd 0L 6 INIOd HOYd JSUIABHL

140d5NEdL d3S

(10d) €031 DL 0547 :3HIL (ISH W eLET)

18781/ ¢ *3JiY0 O1/hSc :SSHd/3adUL

0°0S

S*LE

(KM)

DISTANCE FROM POINT 8

R |

0°‘c

297



gdd  *601
9-01 0001  1b3sg 4
930 '001  dW3L ©

30T9A 3635 104 ]

dnda 3638 TR JO0 LNEJEAd
0g G9 of 02 0 be-
|

__h\—y’vlt—__r\—__—_ur;_r_—__— ——-—-L—~h_..khr—‘n.—!_h_thb_~___-_-._...LL

208 + —1

ﬂ_..tu

____w___aw____._.__.____.F..._b____1—_\~4_~_-\~_w-__~_-_-—.___Ja

(TSH W 2L4ET) OF INIOd Bl S INIOd HOYd J5HIAUY.

140dSNEYL 43S

(L0d) 808F Q1 S08T :3JHIL

187817 L *:3AlBO  T1/hS2 *SSWd/3dYl

(KM

DISTANCE FROM PCINT 5

298



LRI (RN
1 ioorie
INWA FTHIS T4 40 LHIGYId
oGl 08 03 o ae 0 ve-
— . . . — Lokl F__ L -
: : : . : B M : . . : c GN
: -
“ [
ov—] checdecracracrararsanatmaciasenessactocrstacsaoridionanenarairosaararatgesmcnsrcastiornsefoen s rsesasnaana —— Q-m.—
N C e
] N X
. e "
i i -
8dd  *00S €0 X - 5
9dd  "002 XON + ] el 0701 o
] - &
844 ‘002 oN € N w
- [~ wi
U uQmD -OQ# &:N._. 0 '.l ..... .I.....l.l m
ANTBA WIS TN N N 2z
. o (=]
— —  0°S
; X
- &
] 5
rrra _ LI LI _ L LB _ IO L — LI _ LB ‘ T 77 m EELELL — LA L] _ LI DL RL) _ LA —\ UL Q.O
(104) 6081 OL SO8T *IHIL  (1SH W 22€1) OF INIOD CL S LNIDJ WDH4 3SHIABHL
18781/ ¢ 31BQ  T1/hS2 *SSHd/3duL 1HO4dSNHYL Q3S

299



ANTBA 27835 VA JB LNIUEd
oLt 0g 09 an oe 0 0z-

_.__ ..\—r_..._L_\_.._hr_lr_Lr___—..___LLr_I__r—\r—.r—.—-.-..__ht_

iLLI!!‘IIil!(!"‘J___’

1-8€/2HI ‘01 aunl +
J *93d ‘001 id M30 4
J 930 ‘001 dhil ©

1JLI||I

INTPA 3763IS N4

!ll

il]lLllI

__1_______-_—__‘__-_‘____--__-___‘-___4‘1_.41w—_-.__—_dr.___

(10d) 9087 01 S081 *3HIL {1SH W 2LE7) OT LNIDd DL S INIOd HOYJ JSHIABUL

187817 ¢ 3100 11/hSE S5Hd/3dHL .—.Eemmzaﬁ_._- Dmm

0*oe

o'at

0°01

0°'s

0'0

(ki)

DISTANCE FROM POINT 3

300



fdd ‘001 eas +

1-H 9-01  °0001 16389 4

3J

*930 *001 dWitL ©
3NBA 3763IS 104

ANTWA FIWIS 304 20 LH3ATYAd

XN [1}2] [N} (1}] o 1] ge-
.I_ VI _ | P T _ 4t 3 4 _ q 1 _‘[— _ 4 1 J ¢ . | - | m F R | _ . .Li_ LI W ) _ 14 4 1 _ 4.4 4 1 _ ] 1 —!_ Qlo
T : ﬂ
-._ -
3 -
] -
] -
- -F— 0°0001

]

ll(l'L!llllll

0°000hH

_-—w-__—~—111--_J-1_\‘-—Hw—__-'___-b-a__m—.—-m-_lﬁ‘__—-_.11-1-J

0T INIOd 1U 8Y1dS

140dSNBdL Q3S

(10d) ¢e81 0l 01671 :3HIL
18781/ & *:3lHQ  21/RS2 1SSY4/3dHL

J0NLILTY

sk - W

301



4dd
ddd
add
J 930

'00S
‘00¢
‘002
*001

g0 X
XON -+
ON 4
dr3l €

aNA 37638 104

UL}

INWA S7THIS T4 30 LkHIHTa
03 09 0fh he 0 a

_____.r..—rr_f__l—li__-_——___LL__——..PL._rh.

oo

T-TT—I—.TI i l

— (00071

I R
30ALilTy

3

— 0°0002

LB B B R
{ISK -

L — 0*000¢

Illl‘lTI

0°000h

_-__»_—..%AT—__—_——.—___JW_-M.“_~__~_1.__—_a\_—-—_d_..___-___

(10d} E££8T 01 DI8T ¢3HIL

18/81/ ¢ :31HO  <c1/hSC S5H4/3dHL

01 LNIBd 1Y "BHIJS

LHO4SNUdL 43S

302



GGi3n: a0
173001708

ANTWA 3TIIS T01d S0 INSTIH3IL

ot 08 09 o 0g 0 v~
"._ Ry ] P.ln L — L S T | w L] h‘_ _ 1 1 1 1 ‘r- K ” 3t -L'* N A m—’- 2 2 _ L Wy L) r. 3. .1 — A -
i : : : : : : : : : : : N 00
. .
] X
- — 0°0001
] e
& o
] -
] -
1-8E/2H) ‘01 el + {— 00302
2930 001 ldMIad i
2 930 ‘001 dHil © 7} m.
INTBA 37WIS 1IN ] 8
- -~ 6°000¢
] : 8
1 : -
0°060h

——_—w——_.‘—‘l_\_w—m__-'--\-m--_-—-m-uﬁ____-m____—ﬁd__w-___

(10d) €€8! UL 0181 :3JHIL 0T 1INIOd 1b TH4YIdS

18/81/ L 3180  21/hS2 tSSH/3dHL LYOdSNYYL 43S

30NLIL

3

303

€ISk - W



UOL3eAQL{BI JusUNAISUL 0 *V°N Zyy -8EYT pessds 04372 s26  Ol6 S
W g9 = A9 IS /G-2pd *Y°*N 0%9 -840¢ v {es1ds o458 128 ]
wepg = A9L3 245 Tv-0¢€3 *V°*N 1652~ 68 € 1espds 418 661 €
W GI6 = Ad13 24S| 62-G13 *V°N 226 -8%0¢ r4 18J14dS 842 r4% 4
W 2pp = A9|3 248 v1-13 *Y*N BEYZ-2YY 1 tesids 614 L59 L
SLNIWWOI sa|duwes awi] 3LquQ 40 puj  34e3s SjuLod adA}) puj eys  CoN
4300.] ya6ua TS W pu3 6L 4 (1ad) sseq
9SJUIARUA] apniLily but|dueg sawly) but|dwes
GGZ 14 adey AUNLS LUYOdSNYVYL 3INOZO 1¥3S30 LSVIHLINOS 1861 ‘61 ALnp :3jeq -

AYYWANS 1HOITd TUW

304



19 July 1981 Tape #255
TRAVERSE END POINT AND SPIRAL LOCATIONS

POINT LATITUDE LONGITUDE DESCRIPTION
1 34006.0" 117037.3" Cable Airport
2 34031.2" 117018.8" Victorville Drive-In
3 34028.3" 117001.0" Rabbit Dry Lake Lucern Valley
4 34054 .3 117003.0" Barstow
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22 July
TRAVERSE END POINT AND SPIRAL LOCATIONS

Tape #256

POINT LATITUDE LONGITUDE DESCRIPTION

1 34007.5° 117023 Rialto Airport

2 34014 .5 117016.0" Lake Gregory

3 34018.8" 117028.5" Cajon Junction

4 33055.0" 116951.3" Banning Airport

5 33055.5¢ 116932.5" 7 miles east of Point 6

6 33055.2' 116040.5" Intersection of Hwys 10 and 111
7 33052.0' 116926.0" Over PSP VOR

8 33947.0° 116031.5" PSP 2100 Radial/6.S nm

9 33049.5¢ 116930.5" Palm Springs Airport
10 34006.0" 117037.3¢ 3 1/2 miles east of Cable Airport
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P

23 July 1981 Tape #257
TRAVERSE END POINT AND SPIRAL LOCATIONS
POINT LATITUDE LONGITUDE DESCRIPTION
1 34007.0" 117041 Cable Airport
2 34008.0" 116024 .6 Yucca Valley Airport
3 33042.0' 116910.5" (South of Indio) 16nm/PSP radial
4 33049.5" 116930.5* Palm Springs Airport
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